Activation of NR1/NR2B NMDA receptors.
N-methyl-D-aspartate (NMDA) receptors are highly expressed in the central nervous system and are involved in excitatory synaptic transmission as well as synaptic plasticity. Despite considerable structural and biophysical research, the mechanism behind activation of the NMDA receptor is still poorly understood. By analyzing patch clamp recordings of one channel activated by glutamate, we determined the burst structure and open probability for recombinant rat NR1/NR2B receptors. We used partial agonists at the glutamate and glycine binding sites to show that at least two kinetically distinct subunit-associated conformational changes link co-agonist binding to the opening of the NMDA receptor pore. These data suggest that NR1 and NR2B subunits, respectively, undergo a fast and slow agonist-dependent conformational change that precedes opening of the pore. We propose a new working model of receptor activation that can account for macroscopic as well as microscopic NMDA receptor properties.